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A. .. HYDROGEN 

B. .. FUEL 

C. ..AIR 

(57) Abstract: Disclosed is a method for producing hydrogen wherein a hydrogen-containing gas which includes only a few ni- 
trogen, CO and the like is produced by decomposing a fuel containing an organic matter at low temperatures without supplying an 
electric energy or while supplying only a few electric energy from the outside. Also disclosed is a hydrogen -producing apparatus 
used for such a method for producing hydrogen. A hydrogen-producing method and hydrogen-producing apparatus for producing 
a hydrogen-containing gas by decomposing a fuel containing an organic matter are characterized in that one surface of a separating 
membrane (11) is provided with a fuel electrode (12) and a fuel containing an organic matter and water is supplied thereto while the 
other surface of the separating membrane (1 1) is provided with an oxidizing electrode (14) and an oxidant is supplied thereto, so that 
the fuel containing the organic matter is decomposed and a hydrogen-containing gas is generated at the fuel electrode (12) side. 
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Um 5 OX:) £^T0T££ (7Km®itM2 - 5)o 

1! 3 6 HSfeSTOiltK:*W5®t) aJb&«ffi«ft£«teWE£©IW«(ifc 
n : 5 0t) &^TEIT^ ^> (zJcMSSSiifll 2 - 6 ) „ 

0 3 7(1 S^*«»*ftfc*^S3a«fllBEi*3lt^Sfti:©Hff Cfifc* : 
fiS5 0t:) ^^f0Tr&§ (7icm®BM2-6)o 

0 3 8 H^§HiIg(^(t5t!3 ffibfc*ffi&££&IE*JEE£©ISl#Cfifc 
t:?Sg5 0t:) (7jcm®»J 2 - 7 ) 0 

039H m£&mmmm\z&tf&w&mj±£7m&i&mm£(Dm^ (mm-. 
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?&S5 0°C) (*tSBBM2-7). 

:m^jH 2 o 2 ) £^teit&£ (7K*mbm2-8) 0 

^IH 2 0 2 ) ^^tlTfe?) (7K*t®BiM2 - 8). 

mm : Um5 OX:) ^^tiT^S (7jc*®jgM3 - Do 

t:SS5 0t:) ^^TiTfeS (7Kit®Bt0iJ 3 - 1 ) . 
£15 01;) (7fc*JSifi0!I 3 - 1 >. 

(^«:M3 0t) (**«fiW3-2). 

fiS3 0t) (**«3fi<«3-2). 

04 9H Si&S^SK*lC^Jt53»(E«BE^X^;^— S»J(S©H« (3fc« : 
M3 0T:) ^^TiTSS (7jcm®itM3-2) 0 

B5 0H S^«ffil5^*^ttSff»bfc*j»l6aP^**^j«fti:©Hff 
(5feS:£S7 0r) (7jc*©5tM3 - 3)„ 

j&g7 0lC) ^^tBt^§ (**»jfiW3-3). 

iil7 0t) £^-f0-C&§ (7K*®5tM3-3) 0 

(Sl:M9 0t) S^tHTfeS (zM£©jg09 3--4). 
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i5 4fl S3^SS^ai*fc*ttsaiK«JEi:7K*^3SflEtCDMfll mm : 
i&^9 0°C) ^tiT^S (**«jtW3-4)„ _ 

Ig9 0t) ^tgT^S (**8®M3-4). 

11 : Sm»fE*5 0ml 

05 7}i mfe%umte^%Mfcmj££*m&j&mm.£<DM& mm-.^m* 

fM5 0m 1 /#) 

05 8(1 SifeSia*K:jfett*3HB«BEtX^;i/^-3»a*s©W« : &fS. 

115 0ml/^) ^itBT'fe§„ 

05 911 ^§MM»(c^^^PPJnUfe*^S<h7jcm^3SS<h©M# 
mm : 5 0 °C) (ymm&i 3 - 5)o 

06 0(1 S^:S«lJ|Bh**fc:*tt«3S«E«JBEt**^3Sa!fc©iB« (3fc« : 
^5 0*0 »0T$5 (7j(*WJ3-5)„ 

06 1(1 SJfe«jK»«*fc*^*3ate*JEtx^;^— 3&*CDM« (^S* : 
S^5 0t) ^^f0lr$.§ (*iI?IM3-5)o 
06 2(1 5^SJK»»fEKi*tt5^Ufc*^«ftt**^J*^t©M« 

mm-, urn 5 ox:) ^-rmis$>^ (**«3tM3-6). 
06 3d a^a«s»«afc*vtsate*ffii:7K*^3aftt©Mfli ofc«: 

ilS5 0t:) (7jcmM»!l3-6)o 

06 4(3:, S)45«ftWSfc*(t516*ffi:X^J^H»*©H« : 
filSOt) OmmMM3 - 6) 0 

06 5(1 S^Sil**flfK:^tts™bfc«j»«fti7K*^^i:©B8'» 
(M:fiS5 0t;) ^7K-T0-Z?fe§ (**«atM3-7). 

06 6(1 S^S»*»SEK:*W*3afE*£Ei:*5!l^«afi:©M« mm : 
Ums OX:) SSfBT^S (tK^»!!3-7) 0 

06 7(1 S^s»*jiflgte:^lt53a««£Etx^;i/^— SS^oHfll (3fc* : 
£S5 0°C) *^-T0T^§ (7jc*^3t^J3 - 7) 0 

068(1 mfc%^Mte^%mnvfcmffi%m£7m*kj&mmt<Dmm m 
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^jh 2 o 2 ) (7mmmms-8) 0 

^JH 2 0 2 ) &^TM-V$>Z> (**»JIW3-8), 

1 o 7mmmn)v, i i p«. i 2 ras, 

14 Bl-ftffi (^C«K 15 mfb^J (S^C) £{£lftT£fcs6<2«, 

1 6 mn#>7\ 1 7 si7*n7, 1 8 mmummm^. 

19 2gm^»W«^^ 2 0 2 1 MIUKffi, 

2 2 miEitt^ 2 3 2 4 

)\> (10), &U7mm^m&n^&fc® ( vffi^^&&^fcz>° 

7k3t©5g'fe;i' (10) 0D*®«, PSSI (11) <£— ^©W-WMI (12) £ 
S#J\ (12) ^W^tTK^MP- (*&y—)Vfrfflm 

fes6©« (1 3) £#t*i, PSM (1 1) ©ffi#©®fcBfcftriI (14) & 

Bttt, (14) fclfeftijSI (15) ^iifc 

TK^Mitgg^^-r^fe^oDW^bT, (12) \z*?.;-)V7km 
m%mm°T%mm#>7 (i6) ttfti (14) t$^^fti&t§^^D7 
(17) j&$^te>nTv^„ 
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mmmte&tfzffim a 3) mm^>y° a 6) tmsmmfr (is) s 

^lT«fTft»^nt*D, »ftifc*tt«SK (15) ^07 (1 
7) (19) ^ttTifTiI$nt^5. 

mm (1 0 0 mM&>2 (20) scifm^n-ofetu -ec 

^6«s»wse» (21) \zM^n. niii (21) TTfctjg'&^n, mah 
3 %gm©^^/--;v7jc^^i«$nT»s (12) 

6) t^l7'07 (17) tfttLT^Mi^U, flEfi@83g# (18) 

nt, »#>y (1 6) \z£-dx*? /—)V7kmmmmmmm (2 d ^ 
zmm (13) £iid»mi (12) fc#t|t$n, mrc, mmm&& (1 9) & 

WJirrst, S^nr (17) (1 5) £51 B 1Mb* (l 

4) iiM^n^o 

I (12) M/O^TKm^tf^X^^T^o 

7jcm^-Qtf^X©^^«^> 7jc*M5tir;V (1 0) (DUEE (gf§®S&SJE 
X«5I$gSJBE) ^t-^-TSiJEIlf (2 2) &mirX, m&RXf&fS.<?>& 

^bfe7Km^#^^7Xtt, «?R^K« (2 3) icILT, 7K*S-&tr^t 

(2 1) citit (24) fr%t&&mm^mz^xmm^z>° m^z^-o 
&mw<D7mmnmw&Mi&~?z>7i<.MMM±:M%. ±m<D&oizmm (id 

mm (1 1) (D-^CDM«#4M (12) -«6D®fC|tfl:S (1 4) 
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*^0^©7KSMB^^>K*MBge^m^©^i:<. 3 0-9 OT;^ 

7o~8o xnmoTkmmm.tDjjxfimtki', ymuB^mzm^^nm 
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tibfc*^ ii[«^^/-;««»fim©#^i:ra«Ki, mm\z 

CH 3 OH + H 2 0-^C0 2 + 6H + + 6 e~ (1) 

_hfB (1) <£>Mi£«> illtl/TP t - RuSttfflb&i^fcH 

5£ 3S3JKJ ^13^2H20H, 3Sfx, l4 0 6I) o 

CHaOH + Pt^Pt - (CH 3 OH) ads 

-*Pt- (CH2OH) ads+H + +e~ 
P t - (CH2OH) ads^P t - (CHOH) ads +H + + e" 
P t - (CHOH) ads -*P t - (COH) ads +H + + e" 
P t - (COH) ads ^P t - (CO) ads +H + + e" 
±|2©P t- (CO) ads &-&(E>lzm{k-? &fc$>lZfe7kfrt>*kj&VfemMOH 

Ru+H 2 O^Ru- (H2O) ads 

■^Ru- (OH) ads+H + +e~ 
Ru- (OH) ads + P t - (CO) ads^Ru + P t +C02 + H + +e" 

Eg^^;-MMii©«^idi, (1) &<DK&\z&r)mmm\z&\,*x 
iz^x, m^mizWi^nr^mm^nm^x\tmmt&,T<DKm^^c^ 0 

3/20 2 +6H + + 6e^3H 2 0 (2) 

mz£v&mLrce-f)m%m^&m^xMtmizm£-£tifs.u(Dx\ (2) ^ 
(DBimfim^&tctbiz}^ M{kmx'ffl<Dfcjfci>m&x e -w^n^M^^ 
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CH 3 OH + H 2 O^C0 2 + 6H + + 6 e" (3) 

( 3 ) ^(DKlfofim^tllt, ^©S^^iD^L^e-^#fc^$tlT (2) 

^bT\ (3) Si©M^^J:D^^bfcH + (7°nh» tt^nh>iittB 

6H + + 6 e"->3H 2 (4) 

(1) ^©^J^^J:DraS(c:43ViT^^bfeH + t e-©mfta^© 
(3) ^^CiDWC^^T^tfcH^e-OlilA.CDi 

IHbffifc&t^Tte:, (3) ^(DKJfclz^V Otitis fcH + h e~lZ 
£D (2) 5£(D£OS#^i^ »MSf£&^Tte, (l)^<DKmiz&r>*kl&Vrc 
H^e-HiD (4) ^KMtSilg^nSo 

(1) 5£<h (4) ^(D^^ilff U ^ffcffi-hT (2) 5t£ (3) 

^©^^iifTT^ii^-r^xh. 1 — ^;i/ibT, (5) 5b^irr<5 

2CH 3 OH+2H20+3/20 2 ^2C02+3H20+3H 2 (5) 

z.<DfcjfocDmmi3)m^ 59% (7K*3^e;kd^»/^^/— ;p2^e;v©is 

mm) tt£z> a 

b^b, ±fH©sjsfc-3ViT, (1) ^(DKm^mmmmmmtE 0 = 0 . 0 

4 6 V, (4) ^©SJfcO^PSMM^E 0 = 0. 0 VTfeD, ISIWilTteU 
M^&^-^-frfc*^ (1) ^(Djj&lEm, (4) 5£©^J|ffi££i:£fci2K 
(1) ^©KiS^^TS^iiff LJ;-5 ^b, (4) ^©Mjfcfefejafciiffbcfc^ £ 

(1) 5£©RjS£:£fMiU (4) ^©SiSfe^aM^iiff $iir£fc£) 

fete, (1) ss^ns, (4) ^sEmhvxmm^^^^t^-pjxx^^s 
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£>H + £fJK (1) ©SJS£H + £ e bTzK^Sr^JSTT^ (4) (Dfclfcifi 

m 0t Jiff b r pjt gtt^ 26 § t # a. e> n § o 

^«^cDsra^«^nT, K^js-e^s (1) Rtf (3) 

/^/-JHcibtH (l) Rtf (3) 5£©KJ&£W£, ^n^t-/t-S 
& cfc o , £> M b ^ ^ / k: «fc o tf 

CHsOHi 3/2 0 2 ^C0 2 + 2 H2O (6) 

21 © (6) 5£©RJS«&!R&JET?»*J&>5, ^(D^ltaot ( 1 ) ~BlT$ ( 3 ) 

o\Z, MM (^) ©#fc^*^^:<^0, MIhJ8&«JE50*3 0 0~8 0 OmVtc 
&5t, **#3B£bW5j&*> cin«, SII#!t:lIUTtfc/^;-W 

(6) ^.toTiift^nso^ttii^n, (3) ^(Du + ±mRm^mmt 

tjl/^^H^I^ttM&^^^^fcfe, Kittt (4) 5£«k0 (1) 

^\ mibSTii (3) 5££i9 (2) ^3iffrs*>©fc#^.&ns. 

£*Ui, ^^/-;V7K^©*^;^»fc:^llft:«ffifc:jSbTV^^fc8t>, 7jc 
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ttBE (jffigllffi) ^2 0 0 — 6 0 OmVlZfc&t. tK*^^UTV^^\ dtl 
fcJu StM'J^MbT^fc^/— (6) ^^J:oTm^$tl§©^iflI0J 
(3) ^(DH + ^^^l5W.h^D, (4) ^©£0Sfc£oT7KlPi^f£ 

•fe^from^w^tt^s^^si^^sfc*- iftSTtt (i) ^:«fco (4) 
5&a*, BMb*-e» (2) (3) ^itffr^ 5 fe© < h#x.sn§ 0 

4lt^5^ CtlH ^«^»W^fttlp^n?> e"^<fcCD, (3) 5£ 
(D*?y— JV(DnMMikfcJfc%.Z£ (4) ^I(DKiS6H + + 6 e"->3Ha*«'IE3i^ 

b^b^e>. m&TZ>&o\z, x^;i/^-^tts Itlit (St) 

TOP«ffi OifeSffi) ^4 0 0-6 0 0mV£V>"5fl£V*ffiKT?ies<&o 

(6) anii^THftsnso^j^n, (3) ^©h + £j&sjs#^ib&9 
(4) ^©H + ^^sjs^^oT7]c*^^bTv^<hliS$n§^\ 
%n>tkfr(DM&\z\&, mu^m%^)v^~timt^rifz.^\zM7LX, ±mm 
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ik^T$^yy^)V<D^ffi~l£.mm\Zt£-Df£.M y &\Z. _tf3 (1) — (6) 5£©SJS 

0 0-8 0 0mVT*W4tT^D, £fc«^#(£> ^««BE (££ 
ttffi) £*2 0 0-6 0 OmVTTKai^^bT^t), E» 
ttffi (M^llffi) #s 300 — 1000 mV (4 0 0 — 6 0 0 mVT"I?>J^-|| 

wtmmm.) &mwtzz.^ mmm^tsmm^mm^mmir^z\t, mm® 
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ktts 3o~9otti-§ct«u^ ass 

suture »**-&tj^xtt»*^*b^„ 

10%^l«U^ ?£#©IHfc2»J£bTfcJ\ ift»flSzK*S^t?»Eflc^ 
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&mw<DMM&\ (7j<*S5g^i) ptfe, -yyA^-y 

(HJffi^il l ) 

snafus dfituss^#) fcj^zKSi^eBfit- 

(tKSMBM l - l ) 

ns»<i i (mbm i-i~i-io) ^^^s7K^®B-fe;i/^«w^ii:^^ 

-r&fc)^ m^fc^^^aii^n h>««fe«»S^(^-^^^>l 1 5) 

nx^ix>^mi^«?tbfe©^, 3 6 o < cT^j&LTit7jc#n i Jiu 
gsusttig (6M«#-#> : m^n&mm) tPTFE»t5%7-7^ 

^SMM^^xismJi^it^b^o ptfe, -ryj 

^•>(Dmmit\t6 5% : 1 5% : 2 0%£bfc o £ © J; 5 K: ttf^l b fc^US 
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tt^tfx&mm&mj&vrco mnmmm, ptfe, t7>ft>®si 
itus 5%: 15%: 3 0%<hLfc o {zvx^mvrcmns^mmm^ 

4 0T\ 1 0 0 k g/cm 2 T^y h7VXiCiotg^LTMEA^flbfeo 
l53 0Mm, 1 7 0 ^mTStfflCT^oL 

urn. m&um) 3 o ~ i o ■ct, ^csw-^£ o ~ 4 o o m i /ft(Dm.m. 
mmmmiz o . 5m~2m©^^/ —jv^mm mm & 2 ~ 1 5 m 1 /^©^ 

tfr^v**/— jvfcmwi mm ©iM8mi/^T-stu 3 
o°c, 5 0°c, 7 ot©fsl-e^^t^^$t, Mii^e^it^*' 
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0 0~6 0 OmVT?**#56^t-*Jlt*«^ofc. ^Ttl 
fcfc, M?7 0°C, »«18m 1 /ft, g&UU 1 2 0ml /#CD^#T# 

(zK^SSTt^J 1 - 2 ) 

££>te\ *»JB-W"C«^:©7K*^5S«l 4. 4 8m 1 /#a*#£nfcl8lllB& 
iJE4 4 2mVOttO*ff (lW7 0t, W12ml 

/$h oomi /#) -v<pm&.xx*<D7kmmm&fcmmmMi- 1 

(7fC*«3&fli 1 - 3 ) 
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z.n^v, ^n^n<D^fr^(D7m±j&mm%mm^mmztkftv. 300- 

(7jc*®BgMl -4) 

7K^S4»J1-1~1-3T^ «^K11^«^^>^±^^*>1 l 5 
(I$13 0/im) £rffl^fc^\ Hi;<f^>!l:it7>ft>112 05$ 5 
0/zm) ^ffl^TlnI«^7jc*iaB-fe;P^^b, ?US7 0°C, MIglM« M 

(7K*^Ml-5) 

ymmmm i - 1 <hiwiC7jcm®^-k;v^ffl^T, 7jcm®5t-fe^^^®M^© 

m^fafctSffiU ir;V^3 0t:, 5 0t,'7 01C, 9 0°C"Zr, ^mwJJ^s 
^0~2 5 0ml/Mi, »g#J{dlM<D^^/-;i/7jc^ (») £ 
Sml/^Mb, ^©P#©ir;V©!BI!Ig§«ffi, raSMT^T^TKm 
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#*»Bfifli 1-1 corner tmnte, &&&kl&^t* $i» / >&<t5^ 

0-7 0 0 m VT7Xi^4t§ ^ t Wo fco Sfc. 3 0 - 7 0°Cfc43^T 
#*£j«Jfi£©tf— 2r«4 7 0-4 8 0mV#3aTrH^$n, 9 O'CfcSsV* 

(**SB6M l - 6 ) 

tKSHSjSM 1-1 tKC7fc*«5fi-fe^&ffl^T, tJHI5 O'C^^T, m 
1. 5, 2. 5, 5. 0, 7. 5, 10. 0ml/MiT« -^n^tl, 

£n«J:9* ^n^n©^#T©7Km^jS^IB[lIS&*ffi^'fe#U, 3 0 0- 
7 0 0 mVt* W4-f§ ^ t^^o fc. 4 5 0-5 0 0mV#ffi!l 

tt-^bfeo -e©^, PHUii§^©x^;^-^«, ^5fWM^5. 0ml/ 
^©i§17%, 2. 5ml/^©i:t2 2%T"^L 
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(ymmmm 1-7) 

■?;-)i7kmm mm ^5mi/«?» mwmm&o. 5, 1, 2, 
^^©M^^m 1 5 \zm?o 

(TfcSiffiMJ 1 - 8 ) 

@<hbfc) £ffl^T, t;l/fif5 0'Ct^^T, K1S1M, IM5ml 

mmmm&i 0, 21, 4 o> 10 o%t.m^^tc^x\ ^n^n, 
To z\z.x, mmmm2 i%(D^7,\zn.^%^m^^ wimmmi o%<Dfl7,\z.u. 

EI 1 8 1 7 ©Ig^^rF^llI^SffitTfc^^^^li^^bTMSbfeo 
Cin^D, ^n^n<Z)^#T(D7jcm^^«WlHlE&SE^'fe ; i?^^ 4 0 0- 
8 0 OmVTvJcm/O^^I-^-^^^ofeo 4 9 0~5 3 0mVf» 
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(7kmmmm 1 - 9 ) 

ymmmm 1-1 tmc7mmm^jv^m^x, ^jvums o°ct\ 

omi/^©^s, mnmM\ziM<D*&y—)vfc&mmn) £2. 

6ml/«il:IU #7;£§i££it\ 2 0 0 c c +h>^U >^bt, #7. 

>^#X/^SteCO^m£n&^ofc (lppmRT)o 
-fe;V©IS!HlS&«ffia4 7 7mV, 7jc*£/&?»tettl 1 0 m 1 X^Tfeofeo 

(ymmnm 1-10) 

U t«3 0t:, 5 0°C, 7 0^ 9 0tT, M'fbMiJ^ 1M©H 2 0 2 (jl 

m&m) n~8mi /#©$fs*» i mcd* y-)wmm mm 

7ic*iaB^ii - 1 (Dm^hmm\z, &umz&^x, H 2 o 2 Mm<t5 
^;i/©ras»e>> 7K^cD^g^^isti$nfe 0 ^fe, TK^fe^^^^ 

(Dn#^is^^^, h 2 o 2 mm^ / prj:<-r^ ftmzw^x. ±)V(Dmm$&mj± 

HI 2 0 (cm 1 9 (D^^F?BlHlS§«ffii:7K^^«S©||^<hbTMbfeo 

7K*^3SS^ISIll!^«ffi^'fe#i" ; 5«^^7Kb, W308&«JE3O 
0-6 0 0 mVT7KS§7^£T3 21 ZLififtfr-D tc* 3 0-5 0 TUC^T 

7k3S£*fc5££©tf-^fc*5 0 0mV#iSTtS§K£tl, 7 0-9 O^fC&V^T 
4 5 0mV#MI2tlL 
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b^fe, 3 0°C~9 0 < CtV^fcf»tiagT©tlT$D,f*ta''^ 

(|£WJ 2 ) 

.(7jcm®«!l2- 1) 

^»!I2 (®igM2- 1-2-8) t^tf^ilX^M-^KOUlt^^ 
«^.fc7ic*®3tir;KD«^|ll2 1 te^To 

b^S^IESi: ITl^X^J^- Y) ffi-T^I££lgtf 

7jc^®itM i-i <D7kmmn-t)vtmcmm-?:$>z>o 

0 *CT, S^MJ^^ 1 0 — 1 0 0 m 1 /£-<D^», l^WJJC 1 M©^ ^ 

y-;i/7K«.(M) ^5mi/«rau ^(Dmz&m.mtmnmm& 

^«ES^/Jn$ <&5ttfe^ jSteSJE^f&T U #tfT« 5 

felE3 0 0-6 0 0mVT^7^mt5utWofc„ ^SKftfl* 
5 0~6 Oml/^©»^lC**>7K*^^b^*r^2l2:*S^ofc. ££>{C, £ 
tl£ 0 &&MUkifi&te h , ***«5iS^ b Ic < < ft ?K 1 0 0 m 1 /frTfci, & £ 
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mz, ymtk&mmo^fr^t^ urns ox:, pusmi/^ 

i6 0ml/^ tgfg8. 4mA/cm 2 ©ifrT^^4St, 
(TKmSiBM 2 - 2 ) 

^sm^ 3 o ~ i o o m i /ft(Dffi.m., BMmmiz iu(D*?y -;>tk« (m 

5 4 0 mVTvJc^^fe-T ^ £ izififtfr'O fee 3 0 ~ 7 0 m 1 

/^0±l-&^7jc*^^T^^«i:^ofe= SgM^l 0 Oml/W, tK 

*«a t fee 

(7Km®B^!l2-3) 
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<fcZ>t£*>\z, m&mi£&&~F^ 

z.n£v, 7km§if&Mmtemmmmzik&~?z>m$i&7xv, s^«je2oo~ 

5 0 0 mVT7jci^!4t§ u t^^o fco &m.ffim& 5 0-1 0 0m 

l/^0©^!:*i«WV^mofc. ^C^«£U 5 0, 2 0 0m 

5 o - 2 5 o m i /ftomm, mnmm\z im©/^; -;wr?§^ « 
z\n&x), 7km±j&mm\zM&nmzm?'irz>Mfa&^v, m^«iE2oo~ 

5 0 0mVT7Xm^fe1"^>il^^^ofeo ^«»^5 0 - 1 0 0 m 

i /ft<Dm&iz7kmf)^£.v j p-r ^z\L&fr^>tc 0 2 5 om 1 /^-ete, /k*^ 
wz, 7mmmm 2-1-2-4 ©^mfc* w-^^csks 5 0 m 1 

^©P^^rlEl 3 1 t^to 

$ 6 2-1 — 2-4 ©^iU^fc&tf 3^$it* 100ml 

'©»-&CD, 5ct)ffibfc«JK««i:a<E*EE©HffSia3 2\Z, n&mi±t7m$i 
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j&mm&mffi&m 3 3 tsto 

10 0ml Jc-5fC;*c#^<h> S1S3 0°C, 5 0*Ca:^5fiVififlfT«, 

(/.KfHSWU 2 - 5 ) 

l:^^5 0ml/Mi^ »M"J©M^«^> 1. 5> 2. 5, 5. 
0, 7. 5, 10. 0m 1 £^ffc 2 £U ^©BSfcffi^tflRIMI 

0 3 5t:B3 4©^^IfelJ±t7jci^M©iitLTllLfCo 
^IUD, ^n^n©*#T?©7K*^a««3»fe«BEte:tt#b, 3 0 0-5 
0 0 mVT?7k&J&*5i&£t" S £ £3&*#3&>o &. fSfc, 4 5 0 — 5 0 0 mV#i£T?zfc 

(7jcmS^B^J 2 - 6 ) 

fcasc* 5 0mi %mmwizmn& 5 m 1 nmm 

m&0. 5, 1, 2, 3MtIft$tfc^#tb, *©l$fc£^£*BMlH!£ 
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in 3 7 (cm 3 6<Dmm&mfcn&£L7km&j&7&m<z>m&£VT&mvito 

£n<fctK ^n^n©*#T©7K3!t^3ftS»31te«Efcft#b, 3 0 0-6 

(*SSiKfiW 2 - 7 ) 

ml/MSit, «fc«fflfcifcfb#X&l 4. Oml/^OSI, 

§10, 2 1, 4 0, ioo%t«f»tu ^©R#(cMft;«£»MI 

si^iv^ mmmmi o%©^t est?: &z.h\z&-=>xmm: 
bfefeo, ok (iiisioo%) 

5 d £ «k o TIM b *> <£> frifc. 

in 3 9 (cm 3 8CDie**ate«mi:*5R^a*<z>M«tbTaE3gufc. 

£tl£D, ^n^n©^#T©7K*^3*«W:3»lS«JBEfctt#b, 3 0 0-6 
0 0 mVTvKSf £ k.&ftfr-D fee 

(**»S«2-8) 

u -fe;w^3 0°c, 5 0°c, 7 01:, 9ot:t, wiijcim©^^;-^ 



-36 - 



WO 2005/063614 



PCT/JP2004/019665 



2. 6~5. 5m i /ftoimm^mv, ^(DmiznfcMtmnmm&mn&mwt 
mmiz^xmi&ft'Dfco z\z\n\ mm^momm^ ^-umiz^xmm 

g§«J±#^&5 0 OmV<h/^§=fc-5^iiSb7to 

i4 1ti4 OCDfg**3S<g*Ei:**^Jift©9lflltUTS8Eabfc. 
5 0 OmVtTKi^tSItWofco Sfc. iBJE#* 9 0*C 

mmm 3 > 

(7fc*«3S« 3 - 1 ) 

^JSM3 (®B#iI3-l~3-8) &EPJnf 
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IP^tc^DIStBbfco 
x*;M?-3« (%) = (m-^S/EniiP ifclli^;^-) *ioo 

i ^rsio^^ufe H2 mmm (kj) = (h 2 ±mmm. mi/^/24.47/1000) * 286kj/moi 

[HHV] 

1 ^l-M UycmmXT^U^- (kJ) = [«JEmV/1000*m>^A*60sec]Wsec/1000 

©tx.5t^5©x^ MIT £ © T? V^o £ b Ti § £ , 

£ b fc7X* CDib^X^;V^r — (Z) It ?:X^J^-i$ £ b Tf35£ 

10 0 %&-t(DW.W, (0 4 3 ^*5ViT**^^^^l 0 0 %(D||£«r«b 
0 4 4 &cEI 4 3 <D^l^^a^»BE^7jcm^^jiS©M# £ ttlllfc. 

^mf±4 0 OmVJ^TvjcSt^^b, 6 0 omv^±-e«7K^^iim^^^ 
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muvrcm^&hm^nf±(Dm^m 4 5 iz^-r* 

ni4 3 7rii56e>nfc7]cs^^^i 0 0 %u±(DmMm^-rn^m4 5 ©6 0 

IgfE^i o 0 0mV#lT^, i^J^-i$lil o o%J^_h-r&D, # 
fC, l^t)£6 0 0mVKTT% ^13 0-5 Oml/M^ X^;V 

mz., m^ifiM^-ofc (1 0 5 0 %), fi^5 0°C, IPl5m 

^S15 0ml/^ m^t^4. 8mA/cm 2 ©MT^X^ 

H:, mtkfi^temkm-frm 8 6 tk^^m^ i . 8mi 

(7jc*®BM 3 - 2 ) 

[csi^ i o ~ 7 o m i /^©^t», iMo^^; -jv^mw. mm) 

^otWc&tf^K TOPbfc*^S<^7jcm^jSS©M#^lil4 7 5t|g 
ttBEi7jcm^5SS©M^^04 8 C/Tto 

CtlctD, 7Km«jtm««^«ffi^#T§{®fRl^7Sb, lfeiffi4 0 0m 

ilOml /fr(DM&te\Z, 6 0 OmVJ^-LTTK^^jlS^S^— fett£%f)K 
SHUtt 3 0ml/^©l^l:}l 8 0 0mVm±TfiJn©ffift£7KU £tl£ 
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3B4Eft£E35*l 0 0 OmVWi 0 0%J^±^D, # 

Id, £4EttJE6 O.OmVKTT, Si3Oml /^0l^C, X*;^— 

mmmsm 3 - 3 ) 



110ml 6 0 0 mV^iiTfzRSt^l&SgStete:^— J£ 

^^*3 0ml 8 0 OmVfii.JiTriijJOODffifRj^^b, ^nJ: 

I^lJEeOOmV^TT, ^MlO~3Oml/^0i^t, X^;V 

(**«l«3-4) 

1 0 ~ 2 0 0 m 1 ^SM#JJ^ 1 M<D^$? J —JVfcmWt 
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WEE£*3it£j05je*a>W«&EI 5 4 fc^T. 

f 10ml 5 0 0mVK-b , r*3)l^ricJfiiEttS^— Jtt^S^ 

g&ft* 5 0-1 0 0m 1 /ftO)%&\Z\&, 8 O.OmVK±W0«^^b. 
£&ifc*'2 0 0ml /ft<DWi&\Z\%. 8 0 0 mV &±rzl£\* tfo*kifi$k£Asl3** 

5Sfe«BE/0U 0 0 0mV#iT^ X^M-i$IJl 0 0%J^±TSD, # 
\Z, W&mj±5 0 0 mVKTt, QmMMS O.m 1 X^;V^-^I 
Z\ t.ififtfr~D fee 

7jc*®BtM 3-1-3-4 ©MS^ttS^M 50ml 

&<Ds muvremm^m^m^mmm^m^ms e \z, m^mB^m^ 

M&(DM^M 5 7 fc^To 

IfelJEtx^;^- 5 8 fca^r. 
3HBWEE#*1 0 0 0mV#ffiTt, X^;V^r-S6*» 1 0 0%l^±TSD, # 

(7K*S5tM 3 - 5 ) 

MS5 0mi/«iT, mnmm<Dnmffi&&* 1. 5. 2. 5, 5. 

0, 7. 5, 10. 0ml/MftW^#tl, ^©B#f^§l^5>M« 
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(7K*»5fiM 3 - 6 ) 

5 0ml /^<7>M, ^M#J«**£ 5 m 1 /ft<DfeffiMX> W^WM 

JlTT7jC*^feb, M^M^iftV^/0MSV^fe«jEX^7K*^^b4>T< , 
2M> 3 M(Dm& IZ te, 4 0 0-5 0 0 mV^mK7jc|i£j«S/^ 

^<T^Z\h. WigdUMOl^tH 4 0 0~8 0 0mV(?7lciM 
^T35§^\ 8 0 0mVJ^±^iii)PCD{®|B]^^b, £tiJ;D£ib« 

»1^^0. 5MOl^^iV^T, 5Sfe1tJBE^l 0 0 OmVftltfe, X^ 
;V^-i$Hi 0 0%^_h-e^D, S^MEE6 0 0mV^TT\ MWMm. 

an, 2, 3M©i^^ x^;i/^-^»^v^«h^^ofeo mnm 
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wmmmm 3 - 7 ) 

tibfc) £/BV>T^ tJVfiS5 0tT\ IIHil:ISlM©1^5ml/ 

ft<Dmmm-?:\ i«fiictft^x ^14. 0 m 1 1 0 , 

21, 40, 1 0 0 xtmt-g^fcgzfctis, -ecoPt temtfrBMtiftmu&M^ 
tifefti t mm pa £ asn s «^ * $ -a- & & e> , »mi £ © m^ae , 

4 0 0-8 0 0 mVT?7K3R^«RJfi£6»St^— jrr?&£#*> 8 0 0 mVEUiTiiilO 
PPJPHBE^l 0 0 OmVtifiTfe, X^I^Hfc&^W: 1 0 0 5SEU:T&!K «r 

(ymmmm 3 - 8 > 
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U t;«3 o°c, sot:, 7 0°c. 9 ox:n\ Ml#ji:iM©/^/-;i/ 

7kmm mm ^5mi/wi, MUi:iM©H 2 o 2 (ja^b**) £ 
2. 6-5. 5m i /tt<DiMm~cffiv, ^(Dmizmmzmmmw^m ^xmit 

^^T; ii^7jcm©^»^ #^Sfc^^TlitHfi^«J£^a^5 0 OmVt 
«JBE<h7jcm^^(DiM£B6 9 fc^To 

VJ^±:^7i<5ii#^£U 8 0 OmV^Jb-r^PCDffi[B]^^b, M^S#MftV^ 
IZ, igiffi8 0 0mV£JlTt\ ?M 9 0 "CO^fC, 

50 b^fe, 3 0~9 0*Ci:^ofc#fR«»:4iSflfT©afeK*CfeD, t&fefc&V^ 

51 0 O £ C^TT^0bT7jcm^t?^fX^m^f 7ic 
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* si Jin b & > mimmm t* & l b s-^tr ^ 

6 . ItrfBT ^ / —)VX-%>%> Z. t ;£<£>fSBffl 5 igfcfB 
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1 1. mmw&^t5mm&ftmvfcm*^&%x%m : mfrZ7kmmmmmKL&^ 

fio 

1 5. S(raB*R»att(riB»flS*t©M©«EE*J2 0 0~1 0 0 0mVT?SS£lt 

1 6. tfffB»S<hHfrf3^bffi<i:©MCD«m^3 0 0 — 8 0 OmVTS^^i^ 

1 7. Hrej*t»«fcSiriBBfe'fb*tO|BI©«JEE3^2 0 0~6 0 0mVTS§il<h^ 

is. striBflstoaj*r«^x^;v^— &wsE*rsc:tfc«fcD. mmBMUtmrnw. 

1 9. MffB^S<htf(ff3^S<h©r^©«ffi^3 00-1000 mVT&Sdt 
£#m<hT£f»3&©t5Bfill 4^KlSB«6©**»j&S«. 

2 0. *WBSIiDi"S«^X^;^— *W«E*r*Jl£K:«fc?), MI3»MI£itufBm 
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©fgffifSl2 2^^fB%©7K*SJB^«o 

So 

2 6. Mf3W»<h7K^tfB^©{«p«^»iSt-§c.t^=fco. mmmmmt 

£#M£1-£ft*:(£>iOTfl2 2]B(cf3*©7KmSBSe o 

2 7. tufB«#Ji:7K^M^©^*^PST§^i:^cfcD, fuIBMS^ 

MI3m«i©ra©«j±R^VX»MIB7Xm^^^X©^^*^f«T§ £ <h 

2 8. tfrf3W»<h7jc^OM©-M^P«-r§^t^^D. MI3»««hmi 

fio 

2 9. tuf3«t/^7K^M^©^*ii^t-§^<h^j:D, MiBWSiiHG 
l3^Si©F^©«i±WVX«Mf37K*^^^X<D^^»^iiffit-S £ i£ 
#m<hT31ff5jc©iMfg2 2^J-fBm^7K^©3i^fio 

3 0. mm^mmtTK^nm^fDmm^mmt^z.t.iz^v, mmmnmtm 
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31. Mm^mmt*&trtsmm<Dmm&mm'tz>z.htz.<i:K), mmmnmtm 

3 2. l^MUO 0°C£i.T-ea5?.il<i:^#m^T§i»5t<ODt5Hmi 1 5!~fg 
3 3. itufS;l<lte^g/OS 3 0-9 0 £ C-eS^^<h^#1i[<h-r^it^CD|gH^3 2 5! 

3 5. mfem.m&i o o c cOT-e$.^^i^#m<fr§it^©tSH^2 2 mzm 
m<D7mmmmw. 0 

3 6. 0 0 'C^TT^S ^ t 2 3 503115 

3 7. iira^i 0 oxzsiT^$>^z\^^WLh't^m^(Dmmm2 smzm 
m<D7kmmmmm 0 

3 8. i^tou 0 o < xz^Ti:$>^^h^mm.h-r^m^(Dmmm2 smizm 
m(D7mm&mw 0 

42. mmmm^y°ubymmim^mmnm^^>z.h^wmtr^m^(Dm 
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45. mM^mfm<Dmm^B^-)^^^^mmnmzmwvr^h(D^$> 

5 3. MSBW^<h7K^#tr»©«^^^^fe^t^#^t*r^»^ffi 

i^3 2^^IB«©7K*M^e o 

5 4. MIB^»i7K^W^©fJi^^^^^fc^^€#mi-r^>»^©t5 
Bfg3 3^— fg3 8S©^W- JRfCfB*fe©7jc^iiitg*o 

5 5. mm^m^ts^^z^n^m^mm^mm-^^m^mmmm^ 
igtffc chT&w^©fSHi§i i^~^2 o^©^Tn^— ^^tam© 

mnrc z. i^tf^t ^m^mmm 3 2 ig^f3m©7K»MBS«o 
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FIG. 2 5 
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FIG. 3 7 
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